Presentation of a Method for determining whether a problem 3Sat has solution, and if yes to find one, in time max O(n 15 ). Is thus proved that the problem 3Sat is fully resolved in polynomial time and therefore that it is in P, by the work of Cook and Levin, and can transform a SAT problem in a 3Sat in polynomial time (ref. Karp), it follows that P = NP. Open Source program is available at http://www.visainformatica.it/3sat
Introduction
Everything comes from intuition and coincidence Intuition: 3Sat problem is research of True Value that making TRUE all Clauses of problem. With n Variables we find 8n*(n-1)*(n-2)/6 Clauses, this Clauses are not all in 3Sat [max 7/8 are in 3Sat]. We post in ~3Sat Clauses that not is in 3Sat. We move one Clauses from ~3Sat to 3Sat, if number of solutions not decrease we leave Clause in 3Sat else no. We end if not is possible move Clause from ~3Sat to 3Sat because we lost solutions. Now we can find one solution, n-tuple of Literal. One example 3Sat initial [12 Clauses]: (A1 or A2 or A3) and (A1 or A2 or ~A3) and (~A1 or A2 or A3) and (~A1 or A2 or ~A3) and (~A1 or ~A2 or A3) and (~A1 or ~A2 or ~A3) and (A1 or A2 or ~A4) and (A1 or ~A2 or A4) and (~A1 or A2 or A4) and (~A1 or A2 or ~A4) and (~A1 or A3 or ~A4) and (A2 or A3 or ~A4) ~3Sat initial [20 Clauses]: (A1 or ~A2 or A3) (A1 or ~A2 or ~A3) (A1 or A2 or A4) (A1 or ~A2 or ~A4) (~A1 or ~A2 or A4) (~A1 or ~A2 or ~A4) (A1 or A3 or A4) (A1 or A3 or ~A4) (A1 or ~A3 or A4) (A1 or ~A3 or ~A4) (~A1 or A3 or A4) (~A1 or ~A3 or A4) (~A1 or ~A3 or ~A4) (A2 or A3 or A4) (A2 or ~A3 or A4) (A2 or ~A3 or ~A4) (~A2 or A3 or A4) (~A2 or A3 or ~A4) (~A2 or ~A3 or A4) (~A2 or ~A3 or ~A4) ~3Sat reduced (insert in 3Sat all Clauses possible that not lost solutions) [7 Clauses]: (~A1 or A2 or A3) (~A1 or A2 or ~A3) (~A1 or A2 or A4) (~A1 or A3 or A4) (~A1 or ~A3 or A4) (A2 or A3 or A4) (A2 or ~A3 or A4) 3Sat after move Clauses [25 Clauses]: (A1 or A2 or A3) and (A1 or A2 or ~A3) and (A1 or ~A2 or A3) and (A1 or ~A2 or ~A3) and (~A1 or ~A2 or A3) and (~A1 or ~A2 or ~A3) and (A1 or A2 or A4) and (A1 or A2 or ~A4) and (A1 or ~A2 or A4) and (A1 or ~A2 or ~A4) and (~A1 or A2 or A4) and (~A1 or ~A2 or A4) and (~A1 or ~A2 or ~A4) and (A1 or A3 or A4) and (A1 or A3 or ~A4) and (A1 or ~A3 or A4) and (A1 or ~A3 or ~A4) and (~A1 or A3 or ~A4) and (~A1 or ~A3 or ~A4) and (A2 or A3 or ~A4) and (A2 or ~A3 or ~A4) and (~A2 or A3 or A4) and (~A2 or A3 or ~A4) and (~A2 or ~A3 or A4) T2 T3 -F1 T2 T4 -F1 T3 T4 -T2  T3 T4  By FTFT we have 4 tried of True Values: F1 T2 F3 -F1 T2 T4 -F1 F3 T4 -T2 F3 T4 Tried F1 T2 T4 is in both, then distinct tried are 7; WHAT COINCIDENCE 7 is number of Clauses in ~3Sat reduced. Now start.
Definitions
Denote by A1, A2, .., An n Boolean Variables and by ~A1, ~A2, .., ~An their negation. Each Variable can have value "TRUE" or "FALSE", sometimes shorten the Value of Variables in "T" and "F". We use the letters i, j, k, f, g, h, m as integer indices in the interval [1 .. n] . Denote by V1, V2, .., Vn assigning of Values to the aforementioned Variables where can be Vi = T or Vi = F. Denote by L1, L2, .., Ln the Literal of Variables. Each Literal can be a Variable or its negation, then Li = Ai or Li = ~Ai. Call "Pair of Literal (Li, Lj)" or simply "Pair (Li, Lj)" or even more simply if there is no ambiguity "Pair" the set of 2 literals Li, Lj with i < j . We are n*(n-1)*(n-2)/6 Tried possible, then we are 8*n*(n-1)*(n-2)/6 Clause "Described Sorted" and 8*n*(n-1)*(n-2)/6 AClausole "Described Ordinate" possible
We call "Row of Variables (Ai, Aj, Ak)" o simply "Row (Ai, Aj, Ak)" o simply "Row" the set of 0 or more AClausola "Described Sorted" all of one Tried (Ai, Aj, Aj).
Max number of AClausola of one Row is 8
Max number of Row is n*(n-1)*(n-2)/6 (one for Tried) If Row (Ai, Aj, Ak) contains 0 AClausola is called "empty Row".
Order of Rows: Row (Ai, Aj, Ak) < Row (Af, Ag, Ah) if i < f, or i = f e j < g, or i = f, j = g e k < h.
We call "3Sat" problem to find solution at conjunction of more Clauses (ex.: (A1 or ~A2 or A3) and (A2 or A3 or ~A4) and ..) where the solution, if exists, if a set of True Value the makes TRUE any Clause, then makes TRUE formula. If set of True Value not exists then 3Sat not have solutions. We suppose that Clauses are "Described Sorted"
Now we see the Method for find solutions if exists
Method
We call "I3Sat" (reverse of 3Sat) set of Clauses get with substitution of any Variables with its negation (then any negation is substituted with Variable).
Create of I3Sat have time O(n 3 )
Theorem 1 Let 3Sat and Tried (Ai, Aj, Ak) we call "Complementation" to find of AClausole "Described Sorted", relatively Tried, that Clause "Described Sorted" corresponding NOT is in 3Sat.
We call "C3Sat" (Complementation 3Sat) set of n*(n-1)*(n-2)/6 order Rows C3Sat with less n*(n-1)*(n-2)/6 AClausola not have solutions, because at least one Row is empty
We call "CI3Sat" complementation of reverse of 3Sat From CI3Sat of n Variable we can extract CI3Sat(m) [con m < n] with AClausole with only m Variables .
Theorem 9 Let CI3Sat Saturated of n Variable any CI3Sat(m) [con m < n] of m Variable extract from CI3Sat is Saturated Proof
If CI3Sat(m) not is Saturated than exist in this AClausola (Li and Lj and Lk) that Imposition Li, Imposition Lj, Imposition Lk and Reduction make empty [make empty one Row]. But then make empty same Row in CI3Sat, but CI3Sat is Saturated, then CI3Sat(m) is Saturated We suppose choice from Row (A1, A4, A6) [(A1 and A4 and ~A6) is missing], check Consistence: They are (A1 and A2 and A6), (A1 and A3 and A6) and (A2 and A3 and A6) because is present A6; (A1 and A4 and A6) for choice. They are (A2 and A4 and A6) and (A3 and A4 and A6) because is present Pair (A4, A6) Pair (A4, ~A6) is missing, then (A4 and A5 and ~A6) is missing, but Pair (A4, A5) is present then (A4 and A5 and A6) is present. Then they are (A1 and A5 and A6), (A2, and A5 and A6) and (A3 and A5 and A6) [because Pair (A5, A6) is present ]. Consistent choice.
We suppose choice from Row (A1, A5, A6) [(A1 and A5 and ~A6) is missing], check Consistence: They are (A1 and A2 and A6), (A1 and A3 and A6) and (A2 and A3 and A6) because A6 is present. (A1 and A4 and A6) and (A1 and A5 and A6) for choice. They are (A2 and A5 and A6) and (A3 and A5 and A6) because Pair (A5, A6) is present Pair (A5, ~A6) is missing, then (A4 and A5 and ~A6) is missing, but Pair (A4, A5) is present then (A4 and A5 and A6) is present. Then (A2, and A5 and A6) and (A3 and A5 and A6) are present. Consistent choice.
If we choice from (A4, A5, A6) Consistence is trivial. For A7 is more complicated From Row (A1, A4, A7) or (A1, A5, A7) or (A1, A6, A7) or (A4, A5, A7) or (A4, A6, A7) or (A5, A6, A7) we choice A7. We suppose choice from Row (A1, A4, A7) [(A1 and A4 and ~A7) is missing] and check Consistence They are (A1 and A2 and A7), (A1 and A3 and A7) and (A2 and A3 and A7) because A7 is present. (A1 and A4 and A7) for choice. They are (A2 and A4 and A7) and (A3 and A4 and A7) because Pair (A4, A7) is present Pair (A4, ~A7) is missing , then (A4 and A5 and ~A7) and (A4 and A6 and ~A7) is missing, but Pair (A4, A5) and (A4 A6) are present [A4, A5 and A6 are Consistent] then (A4 and A5 and A7) and (A4 and A6 and A7) are present. Then Pairs (A5, A7) and (A6, A7) are present and then (A1 and A5 and A7), (A1 and A6 and A7), (A2 and A5 and A7), (A2 and A6 and A7), (A3 and A5 and A7) and (A3 and A6 and A7) are present. To proof than (A5 and A6 and A7) is present we reason for absurd. We suppose it is missing then the CI3Sat (4) In Red AClausole missing: (A4 and A5 and ~A7) and (A4 and A6 and ~A7) are missing because Pair (A4, ~A7) is missing [for choice of A7] and (A5 and A6 and A7) is missing for hypothesis. IMPORTANT (A5 and A6 and A7) not deleted by Imposition A1, A2, A3 + Reduction because Pairs (A5, A6), (A5, A7) and (A6, A7) are present in CI3Sat_new and then not removed this AClausola with Imposition + Reduction, then this is missing in CI3Sat Saturated. But this prevent AClausola (A4 and A5 and A6) in CI3Sat because Imposition A4, A5 and A6 + Reduction put Similar to proof than (A5 and A7 and A8) is present [we suppose is missing and to proof than (A4 and A5 and A7) is absent] and (A6 and A7 and A8) [we suppose is missing and to proof than (A4 and A6 and A7) is absent]. Then choice of A8 is Consistent.
Similar for A9, A10, .., An. Then CI3Sat_new [with substituting] have solution "All TRUE" because any AClausola (Ai and Aj and Ak) with i < j < k <= n is present. Now we remember substitution negative Literal with positive and substituting in n-tuple TRUE corresponding with FALSE. This is solution of initial CI3Sat and initial 3Sat.
In this proof number of Variable with only one Literal is insignificant [in proof we use only A1 and easy we proof Consistence for any Variable with only one Literal]. The theorem is proof in any case.
Corollary 11.1 CI3Sat Saturated have at least one solution than make TRUE any AClausola contains Proof Result of Theorem 11. We get AClausola (Li and Lj and Lk), we impose Li, Lj e Lk, we reduce and we find, for building, solution
Group Clause of Solutions
If 3Sat have solution (V1, V2, ..Vn) then we get n*(n-1)*(n-2)/6 Clause that are identically FALSE [ex: Vi = TRUE for any I, then any Clause (~Ai, ~Aj, ~Ak) is FALSE]. We call GCS_F(V1, V2, .., Vn) or simply GCS_F set of this Clause Corollary 11.2 3Sat have solution IFF exists GCS_F entirely container in ~3Sat Proof If 3Sat have solution (V1, V2, .., Vn) then GCS_F(V1, V2, .., Vn) is entirely in ~3Sat. If GCS_F(V1, V2, .., Vn) is entirely in ~3Sat then (V1, V2, .., Vn) is solution of 3Sat.
CI3Sat is equivalent to ~3Sat. Then redefine GCS_F like set of AClausole identically TRUE for any solution V1, V2, .., Vn. We call GCS(V1, V2, .., Vn) or simply with GCS 
